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Richard Lenski is the John
Hannah Distinguished Professor
of Microbial Ecology at Michigan
State University. He studies the
ecology, genetics and evolution of
bacteria in an experimental
setting that enables him to
observe the dynamical processes
and outcomes across many
generations. One of his
experiments with Escherichia coli
has passed 30,000 generations
and is still on-going. A few years
ago, he also began studying
artificial life in the form of ‘digital
organisms’ — computer
programs that replicate, mutate,
compete, and therefore evolve
and adapt.
What turned you on to biology in
the first place? I had an
introductory biology course, one
meant for non-majors, in my first
year at Oberlin College (a small
liberal-arts school in Ohio). The
course was taught by all the
biology faculty, and each one
spoke about topics that obviously
engaged them. I was hooked, and
then it was only a matter of
deciding what area of biology to
pursue. I still can’t seem to
decide.
Do you have a ‘favourite’ paper?
Salvador Luria and Max Delbrück
(1943, Genetics 28, 491–511)
showed that mutations that made
bacteria resistant to phage arose
before the phage — the selective
agent — had even appeared on
the scene in their experiments.
This paper removed the spectre
of Lamarckian inheritance from
microbiology, and it set the stage
for the tremendous advances in
microbial genetics and molecular
biology over the next several
decades. Theirs was a beautifully
simple, yet subtle, experiment on
a fundamental concept. 
What is the best advice you’ve
been given? The best advice
wasn’t really advice, but it had the
same effect. Towards the end of
our grad-school days, Phil Service
(now at Northern Arizona
University) and I spent long hours
discussing the limitations we felt
with the research systems we had
chosen for our dissertations. It
wasn’t just griping, because we
discussed the pros and cons of
other systems that we might like
to study. As a consequence, for
my postdoc I decided to switch
from studying insects in the field
to bacteria in the lab, even though
I had had no training in
microbiology, in order to pursue
the questions that most interested
me.
What advice do you give to
young biologists? In the same
spirit, I encourage students to be
willing, at the right opportunity, to
switch study systems in order to
follow their deepest interests. The
way I put it is this: it’s rarely a
good sign if your first research
proves to be the highpoint of your
scientific life. 
If you had known earlier on what
you now know, would you still
have pursued the same career
path? I think so. However, a few
years ago Chris Adami (Caltech),
who started me thinking about
artificial life, also introduced me
to collecting old books. I
discovered a latent interest in the
history of science, one that
younger scientists will take as a
sign of my approaching senility.
It’s fascinating to read, especially
with the benefit of hindsight, the
words of long-dead scholars as
they struggle with ideas and
evidence. And reading books
seems easier than running a lab.
So I think I could have been
happy being an historian of
science. 
What is your favourite
conference? The Gordon
Research Conference on
Microbial Evolution is great,
intellectually and socially. But
talking and playing games until
the sun rises — and then still
attending the morning sessions —
requires another week to recover. 
Do you have a ‘scientific hero’?
One of my heroes is an obscure
historical figure who wrote a
wonderful passage about the
value of keeping religion out of
science. Benoît de Maillet
(1656–1738) was a French
diplomat who had a passionate
interest in the history of our world
and its inhabitants, before Hutton,
Buffon, Cuvier, Lamarck, Lyell
and Darwin wrote on these
subjects. His book, “Telliamed:
Or, Discourses Between an Indian
Philosopher and a French
Missionary, on the Diminution of
the Sea, the Formation of the
Earth, the Origin of Men and
Animals, And other Curious
Subjects, relating to Natural
History and Philosophy”, was
published posthumously (1748 in
French, 1750 in English). Most of
it is wrong, of course, and some
seems crazy by modern
standards. Nonetheless, it was a
serious attempt to understand
nature based on evidence, as
opposed to what was in sacred
books. At the outset, de Maillet
asks his alter-ego about religion,
and the Indian Philosopher
responds thus: “Sir, I have always
declined speaking to you of my
Religion, because it can be of no
use to you, and because all Men
being naturally prepossessed in
favour of that in which they are
born, it offends them to contradict
the Articles of it ... [But] you seem
to think that the Secrets of Nature
are not unworthy of your
Curiosity. You have learned to
doubt, and every man who can do
so, has a great Advantage over
him who believes implicitly, and
without taking the Trouble to
examine … This gives me Reason
to hope that you will yield to the
Evidence of the Proofs I shall
bring, for the Support of my
System”.
Do you have any strong views on
journals and the peer review
system? Winston Churchill said
“Democracy is the worst form of
government except all those other
forms that have been tried”. I
think something similar can be
said for the peer-review system.
What is your greatest ambition?
When I was ten, I wanted to play
centerfield for the Baltimore
Orioles baseball team. Now I have
an equally irrational ambition: to
catch up on my writing.
What do you think are the big
questions in your field in the
short and long term? Over the
next couple of decades, we will
see major advances integrating
data on rates and patterns of
genomic and phenotypic
evolution. For example, are
phenotypic differences between
species largely the result of a few
tens, or many thousands, of
accumulated mutations? As
Mary-Claire King and Allan
Wilson asked about humans and
chimps (1975, Science 188,
107–116), might a relatively few
regulatory mutations have made
us who we are? Whole-genome
sequences and expression
arrays, coupled with rigorous
experiments in model organisms,
should fuel these advances. Over
the much longer run, and
assuming the human species
does not destroy itself first, there
is the possibility that humans will
create artificial life forms that
have a major impact on the future
course of evolution. Humans
have always been inventors, and
I can see no fundamental
obstacle to extending this
creativity to novel life forms. Will
this A-Life be carbon-based or
otherwise? Will it be completely
autonomous or live only in
symbiosis with human
civilizations? Although some
forms of A-Life might become
threatening over the long run, as
a scientist I feel incredibly lucky
to be present at the dawn of
these new creations. Using digital
organisms, we can study the
ecology, genetics and evolution
of brand-new life forms. In a way,
it’s like being transported back in
time to study the earliest stirrings
of organic life. On top of that,
even these primitive A-Life
systems enable us to do serious
science right now, by providing a
platform for experiments that we
could not otherwise perform and
thereby leading us toward new
ideas about life and evolution. 
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All of a flutter
The fluttering flight of butterflies
is characteristic of these insects
but belies the fact that most
species are competent or strong
fliers with several members
carrying out spectacular
migrations. However, new work
by a team led by Angel Viloria
based at the Natural History
Museum in London, report in the
Proceedings of the Royal Society
published online, the first
potentially flightless butterfly.
The team has been studying
species of butterfly in the genus
Redonda which are found in the
high Andean grasslands of
Venezuela. Males of three
species and two sub-species
were all competent fliers but
females showed a progressive
reduction in flight ability and
wing size along a gradient
across the region compared with
the males. In the species
described in the report, Redonda
bordoni, there was a very
marked difference in wing size
between males and females.
In fieldwork, the researchers
found that when females were
disturbed they simply walked
away and never flew. When one
female was lifted from the turf
and dropped, she simply
fluttered to the ground and
walked off.
The condition of
flightlessness, known as
brachyptery, has occurred
apparently independently a
number of times amongst the
moths but has never been
observed before in the 20,000
known butterfly species. As well
as reduction in size of the
wings, female R. bordoni also
show changes in wing structure
and abnormal venation.
The researchers believe
environmental conditions may
be responsible for the females’
evolution towards
flightlessness. The larval grass
food plants are abundant in the
turf so the females have little
need to seek them out. The
females were observed just to
scatter their eggs while crawling
around the vegetation. Also
climatic conditions include
frequent very strong winds and
fog at the 3,000 metre altitude
habitat they inhabit which
makes flying difficult. So flying
may be energetically costly
whereas flightlessness allows
females to divert more energy
into egg production.
But the females’ wings
appear still to have one key
function. The researchers found
that the insects are extremely
difficult to spot with wings
closed crawling amongst the
turf. It looks as if they still use
the silver colour on the upper
surface of their wings to attract
their fully airborne potential
mates at breeding time.
Grounded: New work suggests that females of the Andean butterfly Redonda
bordoni, shown here, are flightless. (Photo: Jose R. Ferrer-Paris.)
